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Resilience in Norfolk

* Norfolk’s Resilience Challenges
* Coastal Resilience

. ‘ . Coastal Economic
* Increasing sea level rise and flood risk
 Economic Resilience
 Overreliance on two industries
Neighborhood

* Social (Neighborhood) Resilience

* Concentrated poverty; disconnected communities

~ NORFOLK



Norfolk’s Long History of Flooding

THE CITY OF

NORFOLK




Flooding is Only Getting More Common

Hours per year above nuisance flood level in Norfolk
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ncreasing Sea Level Rise and Flood Ris

Sea levels with 2-3 feet of Flood zones with 2-3 feet
(relative) water rise of (relative) water rise




The Traditional Approac

Hampton Bivd.
(Jamestown Cres.-Bridge)
« Raised roadways

= Drainage improvements

Hague
Floodwall
Tidegate
Pump station
Berms
Raised roadways
Outfall
improvements

Downtown Floodwall
* Raise height for
FEMA certification

Ohio Creek
* Pump Station

= -

Willoughby/Ocean View (Funded)
+ Dune & sand replenishment
* Structure evaluations (FEMA Grant)

Pretty Lake
* Floodwall
« Tidegate
* Pump station

Bay Streets

= Streetscape
improvement
s

= Drainage

Broad Creek
* Floodwall

Tidegate
Pump Station
Living Shorelines

h — Stop Flooding




Coastal Flooding Study (2012)

- City identified four basins to study, | =
1 . . . : 100 %
with the following characteristics wason cReexg ,'*‘ 5, PR
S g s ’ &S ’.:;-'." ,._,_.'\Ill

* Recurrent flooding

\’fj T

 Narrow tidal mouths

* Simpler implementation solutions
(flood gates, etc.)

Steel G Option Obermeyer Gate Option Inflatable Dam Option

~ NORFOLK



| 00 Resilient Cities

* Norfolk became one of the Rockefeller
Foundation’s 100 Resilient Cities in 2013

* International network of cities dedicated to
becoming more resilient to the physical, social, and
economic challenges that are a growing part of
the 21st century

* RCI100 defines resilience as the capacity of
individuals, communities, and systems to survive,
adapt, and grow in the face of stress and shocks

PIONEERED BY THE
ROCKEFELLER FOUNDATION

100 CITIES




Resilience Initiatives

* Comprehensive Resilience Strategy
* Fort Norfolk ULI Study

* Re:nvest

* Dutch Dialogues Virginia

* Ohio Creek NDRC Implementation
* Vision 2100

» ZoneNorfolk

* JLUS




Norfolk’s Resilience Strategy

» Norfolk completed its comprehensive
resilience strategy in 2015
» Three challenges were identified: |

e Coastal Resilience

* Increasing sea level rise and flood risk

e Economic Resilience

* (Qverreliance on two industries

* Social (Neighborhood) Resilience NRFOLK

* Concentrated poverty; disconnected

communities
\ NORFOLK
10



NORFOLKRESILIENTCITY

Goals of Resilience Efforts:

* Design the coastal community of the
future

* Create economic opportunity by
advancing efforts to grow existing
and new sectors

* Advance initiatives to connect
communities, deconcentrate poverty,
and strengthen neighborhoods.

~ NORFOLK




Dutch Dialogues Norfolk (2015)
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https://twitter.com/NorfolkVA/status/613333285100486656/photo/1

Transforming the Waterfront




A Comprehensive Set of Solutions

B Waterfront
f Parks

Retention
Ponds

Permeable
Parking Lanes

o

R Protected |

ens )
i onstru ed | nds 1 Coastal Wetlands



Ohio Creek Implementation Project (2017)

 Major implementation of

!

Dutch Dialogue concepts © , /7 = = G D

* Funded through NDRC
grant

* Goal to provide additional
3 feet of flood protection
capacity along 2 miles of
shoreline

* Achieving co-benefits is a
key driver




Shoreline Protection and Stormwater Control
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Shoreline Protection and Stormwater Control




Vision 2100 (2016)

* Strategy for addressing sea level rise |
in long-term future

e In the past, the focus was on the challenges UPPORTUNITY
COLLABORATION.

* In the future, those challenges will give rise to
opportunities

* Opportunity to bring visionary long-
term thinking into Norfolk’s
Comprehensive Plan

VORFOLK2030

NORFOLK
18




Vision Areas

Yellow areas are established neighborhoods
that experience more frequent flooding.
The City should explore new and innovative
technologies to help reduce flood risk and
focus on investments on extending the
resilience of key infrastructure.

Designing New
Urban Centers

Green areas are at low-
risk of coastal flooding and
have great potential for high e % o { =
m")‘m“‘““"‘"""‘“ o T T Establishing

me lopment. These B ‘ ; 2
areas are prime opportunities & ; T . ; \ : A Neighborhoods of
for creating walkable, bikeable, Rl S S R J [ the Future
transit-rich communities. A = ST e \
The City should encourage

Enhancing
Economic Engines




ZoneNorfolk (2018)

Norfolk’s Zoning Ordinance Rewrite

* Norfolk’s current ordinance was adopted in

1992
* New Comprehensive Plan, adopted in 2013, calls Building
for new ordinance a Better
* Norfolk hired Clarion Associates in mid- Norfolk
2014 to re-write ordinance a zoning ordinance

for the 21st century
* 3+ year process, to be adopted around end of

2017

* Overall goal = create the most resilient g‘gfgted 23 January

ordinance in America
~ NORFOLK



Citywide Resilience Zoning Strategy

How do we increase flood

resilience in a city that is
97% developed...

...with a middling
construction market?

NORFOLK



Citywide Resilience Zoning Strategy

|. Ground-floor 5. Coastal Resilience

elevations 16” to Overlay
3ft above grade ™ 6. Upland Resilience
2. Resilience quotient Overlay

3. Enhanced buffering,
landscape, open
space standards

4. Incentivizing
adaptive re-use and
retrofits of existing
buildings

/. Neighborhood
Resilience Overlay




Resilience Through Zoning

Norfolk adopted the most

stringent freeboard requirement creahaard in SEHA.

in region in 201 3: R < cthes County, Safolk, Willamsbure
Co1ft

. Cape Cherles, Richmaond, Southarrgtan Coorty
e 3 feet in SFHA

_ Chesspeake, e of Wight County, Lancaster

° |8” in Shaded X E'.ﬁ: Accomack County, Chincotesgue, Gloucester,

James City County, Newport News,
Morthumberand County Bpenoks, Wirginia Beach

e Other localities followed - Hampmmumn.

Wechapreagus, York Caunty

* 16”-24” everywhere else in City as Freeboard outside the SFHA (Shaded X Zone)

part of new Zoning Ordinance EL D

~ NORFOLK




Resilience Quotient

Creating the mOSt reSiIient Zoning Ordin ance TABLE 5.12.6: RESILIENT POINT SYSTEM FOR RESIDENTIAL

DEVELOPMENT

in America

Component 1: Risk Reduction
Construct building to meet 110-mile wind load design reguirements 200
of the VUSBC '

o E n CO u r'agi ng th e u Se Of res i I i e nt Elevate the ground stary finished floor and all significant electrical 1.00, plus

anﬂ mechanical equipment no less than 3 feet above highest 0.50 per ft. above 3 ft.
adjacent grade

[ ]
tec h n O I Ogl e S Construct an impact-resistant (hail, tree damage) roof 0.50

Install impact (hurricane or wind) resistant windows 0.50
Install operable storm shutters 0.50

blish operating procedures for how the project will handle loss
° S m m m Establish operating p proj
to r Wate r a. n age e n t of off-site or grid power, transition to a backup source of power, and 0.50
transition back to normal operation
Component 2: Stormwater Management

[ ) Risl( m itigation C. ALTERNATIVE MINIMUDM)| | Install a “green roof” on at least 50 percent of the total roof area (25 200

percent for renovated buildings) and only plant materials permitted

Any multiple dwelling unit residenti | in Section 5.2, Landscaping Standards

ol o resilience quotient standards for ref | Install a “green roof” on at least 25 percent of the total roof area

o E I of the portion of the site plan revie| | and only plant materials permitted in Section 5.2, Landscaping 1.00
n e rgy re S I I e n C e Compliance with Resilience Quotientstaiaards; apoveTnepomTsysterm

provides options within each of three components and each development shall

achieve a minimum number of points from the menu of options shown in Table

° Req U i red Of n eW d eve I O P m e nt 5.12.6, Resilient Point System for Residential Development, based on the number

of dwelling units within the development as shown below.

(1) 1 to 5 units: 4 points total, no less than 1 point per component.
(2) 6to 29 units: 5 points total, no less than 1.5 points per component.
(3) 20to 85 units: 6 points total, no less than 1.5 points per component.

(4) 90to 195 units: 8 points total, no less than 2 points per component.

(5) 200 or more units: 10 points total, no less than 2 points per component.

THE CITY OF

NORFOLK

24



Resilience Quotient

* Point-based
sxst.em with many
choices

 Intended to be

both flexible and
iImpactful

* Provides
iIndividuals with
opportunity to be = -
part of the o

-olution - /e
NORFOLK




Resilience Overlays

* Coastal Resilience Overlay
* Applies to high flood risk areas, requiring:
* Higher first-floor elevations
* Additional open space and landscaping
* Additional resilience elements
* Limits parking and requires pervious materials
* Upland Resilience Overlay
* Applies outside high flood risk areas

* Permits reduced resilience requirements in exchange for a
conservation easement placed on another, high-risk property

NORFOLK



Resilience Overlays

* Neighborhood Resilience
Overlay

* Designed to support
neighborhoods with unique
development character

* Form and development
standards can be tailored
to fit needs of individual .. NRO---
neighborhoods

Basic Form &
Development
Standards

27
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Initial Takeaways

e Resilience is more than the new buzzword
du jour

* Long-term thinking is sometimes easier

* Emphasis on “Whole of Community” has
been successful

* Citizens want to be able to do something

* Climate Change and Sea Level Rise are very
real to folks who suffer recurrent nuisance
flooding monthly or more frequently

NORFOLK




Questions

NORFOLK



For More Information

George M. Homewood, FAICP CFM

Planning Director

george.homewood@norfolk.gov




